Functional analyses of human apolipoprotein CII by site-directed mutagenesis: identification of residues important for activation of lipoprotein lipase.
Apolipoprotein CII (apoCII) activates lipoprotein lipase (LPL). Seven residues, located on one face of a model alpha-helix spanning residues 59-75, are fully conserved in apoCII from ten different animal species. We have mutated these residues one by one. Substitution of Ala(59) by glycine, or Thr(62) and Gly(65) by alanine did not change the activation, indicating that these residues are outside the LPL-binding site. Replacement of Tyr(63), Ile(66), Asp(69), or Gln(70) by alanine lowered the affinity for LPL and the catalytic activity of the LPL-apoCII complex. For each residue several additional replacements were made. Most mutants retained some activating ability, but replacement of Tyr(63) by phenylalanine or tryptophan and Gln(70) by glutamate caused almost complete loss of activity. All mutants bound to liposomes with similar affinity as wild-type apoCII, and they also bound with similar affinity to LPL in the absence of hydrolyzable lipids. However, the inactive mutants did not compete with wild-type apoCII in the activation assay. Therefore, we conclude that the productive apoCII-LPL interaction may be dependent on substrate molecules. In summary, our data demonstrate that residues 63, 66, 69, and 70 are of special importance for the function of apoCII, but no single amino acid residue is absolutely crucial.